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Outline of talk 

1. Kettle lakes 

2. Why phosphorus? Problems 

3. Temperature profiles 

4. Relevance to phosphorus/ internal 
loading 

5. Management strategies for White Pond 



Formation of kettle lakes 



Characteristics of most kettle lakes 

ÅRoundish shape 

ÅMostly flat (-ish) bottom with steep 
shorelines 

ÅSurrounded by highly permeable soils 

ÅGroundwater a major water source 

ÅLong retention times (i.e. low flushing 
rates) 



White Pond Depths 



²ƘŀǘΩǎ ǘƘŜ Ŧǳǎǎ ŀōƻǳǘ ǇƘƻǎǇƘƻǊǳǎΚ 

Nutrient 

X limits 

growth 

Other nutrients contribute  

to limiting growth 

¢ƘŜǊŜŦƻǊŜ ά·έ ƛǎ ǘƘŜ ƭƛƳƛǘƛƴƎ ŦŀŎǘƻǊ 



An in-lake experiment to determine the limiting 
nutrient to algal growth 

Float 

Float 

Clear plastic garbage 

bags filled with 10 gal 

lake water 



Possible limiting nutrients: 
Phosphorus?   Nitrogen?    

Put nitrogen (N) and phosphorus (P) in some of the  
bags, but leave some as added-nutrient-free controls (C).  



Limiting nutrient experiment results 
(Leave experiment in lake for one week, then measure chlorophyll 

levels in each bag to estimate algal population size) 

Nutrient Added  Chlorophyll (ppb) 

None added (control)        6.4 

Nitrogen         6.7 

Phosphorus      13.5 

N & P        15.3 

 
Therefore phosphorus limits (determines) algal growth 

in the tested lake (and White Pond and 

most other lakes tested) 



EPA data from a study of 99 lakes 

bƻǘŜ ŀǇǇŀǊŜƴǘ άǘƛǇǇƛƴƎ Ǉƻƛƴǘέ ŀǘ ŀōƻǳǘ нл-30 ppb total 
phosphorus (TP).  



¢Ƙƛǎ ƛǎ ǿƘŀǘ ȅƻǳ ŘƻƴΩǘ ǿŀƴǘ ǘƻ ƘŀǇǇŜƴ 
(Blue green algae (cyanobacteria) bloom in western basin of 

Lake Erie 2013) 

Phosphorus levels in western basin were about 25+/- ppb 
ό 9{{ ²t ǊŜǇƻǊǘ άǇŜǊƳƛǎǎƛōƭŜ ƭƻŀŘέ ƛƴ ǘƘŜ нл-30 ppb range???) 



Lake Erie west basin 



So why be concerned about blue-green algae? 

Anabaena Aphanizomenon Microcystis 

Blooms of some B/G algae can produce toxins: 

 
Microcystin--a liver toxin, can produce nausea  

 

Anatoxin--the Very fast death factor,  a neurotoxin that can cause 

respiratory paralysis 

 
Cylindrospermopsin--toxic to liver and kidney 

 

BMAA--associated with neurodegenerative disease--jury still out on this 

 

Last summer at least 5 dogs were killed by the Lake Erie B/G 
bloom, and 50+ people made ill. Toledoôs water supply was shut 

down. 
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How does this profile develop? 
(An in-class micro lake demonstration) 

Two 150 watt flood lights 

Fan 

Filled with cold water 

with ice on top 



Data from micro lake experiment 



Mini Lake Temperature Profiles  
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Note that the lower level remains about the same 

temperature for the entire summer until fall turnover 


